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Analyses of Rock Samples from the Circle Quadrangle, Alaska

by

Helen L. Foster, Richard M. O'Leary, 
Christine M. McDougal, and W. D. Menzie

Introduction

Analytical data for 1682 rock samples from the Circle quadrangle, east-central 
Alaska, are presented in this report in 2 tables and the sample locations are shown on 
plate 1. The samples were collected primarily by H. L. Foster, F. R. Weber, T. E. C. 
Keith, W. D. Menzie, Jo Laird, J. W. Cady, and G. Vv. Gushing from 1977 to 1983, 
primarily as a part of the Alaska Mineral Resource Assessment Program (AMRAP).

The Circle quadrangle is a geologically complex area with minor to major 
differences in structure, stratigraphy, and metamorphism in different parts of the 
quadrangle. The northwesterly trending Tintina fault system is a major structural 
feature, and northeasterly trending high-angle faults, and thrust faults are also 
significant. The largest part of the quadrangle and the most mineralized, is the area of 
metamorphic and igneous intrusive rocks south of the Tintina fault zone. The 
metamorphic rocks, which are mostly very quartzitic, but include pelitic, mafic, and 
ultramafic rocks, range in metamorphic grade from low greenschist to amphibolite 
facies. Locally, contact metamorphism associated with the intrusion of early Tertiary 
granitic rocks overprints the regional metamorphism. In the northwestern part of the 
quadrangle and north of the Tintina fault zone a complex stratigraphy of largely 
Paleozoic cherts, limestones, argillites, and conglomerates is in probable thrust contact 
with late Paleozoic and early Mesozoic mafic intrusive and extrusive rocks (Circle 
Volcanics). The geology of the Circle quadrangle is included in a comprehensive report 
on the Yukon-Tanana region by J. B. Mertie, Jr. (1937) and a preliminary geologic map, 
scale 1:250,000 has been open-filed (Foster and others, 1983).

Geochemical sampling

The rock samples analyzed were mostly single grab samples of many kinds of 
rocks. Many of the samples were collected to provide background information and others 
were collected because they contain visible sulfides or oxides, are altered and(or) 
brecciated, or occur around prospect pits or in possible source areas for placer gold. The 
number of samples collected for each purpose is shown below.

Reason for
analysis Number of Samples Percent of total samples

Background 939 56
Mineralized 727 43
Unclassified 16 1

Total 1682 100

The analytical data on rock samples are intended to supplement geologic and other 
chemical data and have limited significance in themselves. These data are used and 
interpreted in a recent report assessing the mineral resources of the Circle quadrangle 
(Menzie and others, 1983).



Preparation and methods of analyses

The rock samples were crushed to -6.35 mm using a chipmunk crusher. The 
crushed rock was split with a Jones splitter and ground to -150 mesh using a vertical 
pulverizer with ceramic plates. Samples were analyzed by a six-step, DC-arc 
semiquantitative emission spectrographic. method described by Grimes and Marranzino 
(1968), and 31 elements were determined (tables 1 and 2). Samples were also analyzed 
for gold by an atomic absorption technique (Ward and others, 1969) and these results are 
included in tables 1 and 2. The samples in table 2 are ultramafic or mafic rocks or other 
rocks in close association with ultramafic rocks, which in addition to being analyzed for 
the elements in table 1, were also analyzed for platinum and related elements by fire 
assay. All samples were analyzed in the laboratories of the Branch of Exploration 
Geochemistry, U.S. Geological Survey, except for 3 of the samples which were analyzed 
for platinum and related elements by the Branch of Analytical Chemistry. Analysts were 
R. M. O'Leary, G. W. Day, E. F. Cooley, P. Risoli, A. Gruzensky, G. Ito, S. J. Sutley, J. 
Hurrell, G. D. Hoffman, R. R. Carlson, W. Martin, F. J. Takacs, D. L. Brown, J. A. 
Domenico, D. Galland, J. M. McDade, A. L. Meir, D. G. Murrey, A. J. Toevus, and S. A. 
Wilson.

Reporting of data

Iron, magnesium, calcium, and titanium values are reported in percent; all others 
are reported in parts per million (ppm). Semiquantitative spectrographic analyses are 
reported as the approximate midpoints of geometric class intervals whose boundaries are 
1.2, 0.83, 0.56, 0.38, 0.26, 0.18, 0.12, etc. The corresponding midpoints are 1, 0.7, 0.5, 
0.3, 0.2, 0.15, 0.1, etc. The precision of a reported value is approximately plus or minus 
one reporting step or interval at 68 percent confidence and two reporting steps or 
intervals at 95 percent confidence (Motooka and Grimes, 1976) . The approximate lower 
limits of determination for those elements reported in percentage are iron, 0.05; 
magnesium, 0.02; calcium, 0.05; and titanium, 0.002; for those elements reported in parts 
per million, manganese, 10; silver, 0.5; arsenic, 200; boron, 10; barium, 20; beryllium, 1; 
bismuth, 10; cadmium, 20; colbalt, 5; chromium, 10; copper, 5; lanthanum, 20; 
molybdenum, 5; niobium, 20; nickel, 5; lead, 10; antimony, 100; scandium, 5; tin, 10; 
strontium, 100; tungsten, 50; vanadium, 10; yttrium, 10; zinc, 200; and zirconium, 10. In 
most cases, the limit of determination of gold by the atomic absorption method is 0.02 
ppm.

Samples in tables 1 and 2 are listed by a slightly abbreviated field number, and 
latitude and longitude are given. Samples are located on the map (plate 1) with the same 
abbreviated field numbers that are used in the data tables, but samples listed in table 2 
are shown by a different map location symbol than those listed in table 1 (see 
Explanation, plate 1). The first digit of the sample number indicates the year in which 
the sample was collected; that is, sample 2FRO156 was collected in 1982 and 8WR0326 
was collected in 1978. Some of the sample numbers for the year 1978 are not in 
numerical order in table 1.

In the last columns of tables 1 and 2, information on rock type, location, and the 
purpose for which the sample was collected are given by number codes. For the column 
"Rock Name", the code is interpreted as shown in the following listing.

1 Values for gold are omitted in table 1 because few were obtained above the lower limit 
of determinability for this analysis (10 ppm).



Rock names which correspond with the number codes 
used in tables 1 and 2 tinder column "ROCK NAME'

Rock Name Number Code

amphibolite 112,337
andesite 112,437
aplite 112,637
argillite 112,837

basalt 121,137
breccia 122,837

conglomerate 132,437
chert 133,037

diabase 141,237
dolomite 142,537
diorite 142,837

felsite 161,537

gabbro 171,237
metagabbro 171,238
granodiorite 171,437
greenstone 171,537
granite 172,837
grit 173,037

hornfels 181,637

limestone 222,937
meta-limestone 222,938

marble 231,237 
quartz monzonite 232,402
mylonite 233,537

pegmatite 261,737
phyllite 262,237
porphyry 262,537
peridotite 262,837

quartz 272,837
quartzite 273,637

rhyodacite 281,437
rhyolite 283,537

quartz schist 291,302 
feldspathic schist 291,304
amphibole schist 291,307
schist 291,337
serpentine 291,537



shale
skarn
slate
sinter
siltstone

tuff

291,837
292,137
292,237
292,837
293,037

301,637

The rock names given are designations applied in the field and have not been 
checked for accuracy.

Columns FC5 and FC6 designate the 1:63,360 scale map on which the sample is 
located. In Column FC5 the number 11 indicates WATT quadrangles, number 12 "B" 
quadrangles, number 13 tTCn quadrangles, and number 14 "D" quadrangles. In Column FC6 
the number of the quadrangle is given (1, 2, 3, 4, 5, or 6). The number 13 in Column FC7 
confirms that the sample is from the Circle quadrangle. The diagram below further 
explains the designation of columns FC5 and FC6 and shows the location of the 24, 
1:63,360 scale maps within the 1:250,000 scale Circle quadrangle.

Location of 1:63,360 scale maps 
within the Circle quadrangle

Quadrangle designation 
by letter (Column FC5 
of tables 1 and 2)

D(14) 

C(13) 

B(12)

66*00'

I4TOO'

No. of quadrangle 
(Column FC6 of 
tables 1 and 2)

65*00'
144'00'

Column FC9 indicates the purpose of collecting the sample. A number 12 in this column 
indicates that the sample was collected to obtain background information. The number 
23 indicates that the sample had indications of mineralization such as visible sulfides, or 
that it was strongly suspected of being mineralized because of alteration or association 
with mineralized rock. A number 37 in Columns FC5, FC6, FC7, and FC9 indicates that 
for the particular sample no information for that column is recorded in the computer 
files.
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